















The Bacillus subtilis fadR regulon involved in fatty acid degradation comprises five 
operons, lcfA-fadR-fadB-etfB-etfA, lcfB, fadN-fadA-fadE, fadH-fadG, and 
fadF-acdA-rpoE. Since the lcfA-fadRB-etfBA, lcfB, and fadNAE operons, whose gene 
products directly participate in the 6-oxidation cycle, had been found to be probably 
catabolite repressed upon genome-wide transcript analysis, we performed Northern 
blotting, which indicated that they are clearly under CcpA-dependent catabolite 
repression. So, we searched for catabolite-responsive elements (cre's) to which the 
complex of CcpA and P-Ser-HPr binds to exert catabolite repression by means of a 
web-based cis-element search in the B. subtilis genome using known cre sequences, 
which revealed the respective candidate cre sequences in the lcfA, lcfB, and fadN genes. 
DNA footprinting indicated that the complex actually interacted with these cre's in vitro. 
Deletion analysis of each cre using the lacZ fusions with the respective promoter regions 
of the three operons with and without it, indicated that these cre's are involved in the 
CcpA-dependent catabolite repression of the operons in vivo. 
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Bacillus subtilis LmrA and QdoR (formerly YxaF) are paralogous transcriptional 
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regulators that repress their regulon comprising the lmrAB operon, the qdoR gene, and the 
qdoI-yxaH operon, by binding to the LmrA/QdoR boxes located in the promoter regions. 
Detachment of them followed by derepression of the target genes is induced by certain 
flavonoids. To identify the residues critical to the ligand response in QdoR, we selected 
eight residues based on structural information, produced eight single-mutated QdoRs in 
which each residue was replaced with alanine, and evaluated their capacities for DNA 
binding and the flavonoid response by gel retardation analysis. The three mutants, 
carrying the alanine substitution at Phe87, Trp131, or Phe135, showed features distinctly 
different from those of the wild type and from each other. We further examined the in vivo 
function of the mutant with alanine substitution at Trp131 by reporter assay. This largely 
supported the corresponding in vitro results. The in vitro and in vivo data suggest that 
Phe87, Trp131, and Phe135, forming a hydrophobic cluster in QdoR, play crucial roles in 


















Eukaryotic cells are characterized by very large chromosomal DNAs efficiently packed 
within the nucleus. To identify the mechanism of chromosomal packaging based on the 
uniqueness of the centromere region in Saccharomyces cerevisiae, we isolated the HCH6 
mutant, which shows 2.5-fold higher efficiency of site-specific recombination between 
the CEN5 and HIS3 loci than the wild-type CH53 strain. This mutant also displayed 
defects in cell integrity at high temperature. The SSD1 gene was perhaps responsible for 
this defect. The efficiency of site-specific recombination was decreased by the 
introduction of SSD1 in HCH6 cells and increased by disruption of SSD1 in the wild-type 
cells. Furthermore, the distances between the CEN5 and HIS3 loci and between the CEN5 
locus and the spindle pole body (SPB) indicated that disrupting SSD1 caused a loss of the 
anchoring of the CEN5 locus near SPB. These results suggest Ssd1p-dependent cross-talk 
between chromosomal positioning within the nucleus and the positioning of cellular 












Of the genes involved in galactose metabolism, GAL7, GAL10 and GAL1 are tightly 
linked in this order on chromosome II in Saccharomyces cerevisiae.  While several 
species of the order Saccharomycetales have similar gene organization, Kazachstania 
naganishii is unique in that GAL7 and GAL1 are close to each other whereas GAL10 is 
substantially apart from them on chromosome XI.  In the present study, we inserted the 
recognition sequence of I-SceI homing-endonucrease into GAL10 and also into the 
intervening segment of GAL7-GAL1.  By cleaving chromosome DNA of the 
gene-manipulated strain with I-SceI, we obtained evidence that chromosome XI (610 kbp) 
was replaced with three fragments (305 kbp, 265 kbp and 40 kbp).  Using appropriate 
probes, we further found that GAL10 was about 40 kbp apart from the GAL7-GAL1 
cluster and that orientation of GAL10 was reversed comparing to the S. cerevisiae counter 
part.  We therefore contend that comparison of the organization of the GAL cluster 
among Saccharomycetales is of importance to elucidate evolution of chromosomes and 










Intra-species genetic variations of the sable Martes zibellina (Carnivora, Mustelidae), 
originating from Russian Far East and Hokkadio, were assessed by using nucleotide 
sequences of the mitochondrial NADH dehydrogenase subunit 2 gene (976 base pairs).  
Evaluation of the genetic diversity of the sables demonstrated that populations in the 
southern Primorsky territory in Russian Far East harbors high genetic diversity.  We 
assumed that the high genetic variations might have been due to effects of refugia, 
secondary admixture of allopatrically differentiated lineages, or massive anthropogenic 
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introductions. Molecular phylogenetic (maximum likelihood and Bayesian inference 
approaches) and network (median joining method) analyses clarified that sables in 
Hokkaido was monophyletic. Bayesian-relaxed molecular dating approach estimated the 
date for migration of sables into Hokkaido to lie between 0.10-0.27 Myr BP.  
Considering the geological evidence, the Late Pleistocene was presumed to be the 
plausible epoch for the establishment of the sables in Hokkaido.  Lower genetic diversity 
of the sables in Hokkaido observed in this study was probably caused by the foundation 
effects or anthropogenic hunting pressures. Mammalian faunal construction in Hokkaido 









Phylogenetic relationships among species of the family Mustelidae were examined using 
the combined nucleotide sequences of the three mitochondrial genetic loci, cytochrome b 
(MT-CYB; 1140 bp), NADH dehydrogenase subunit 2 (MT-ND2; 1044 bp), and 
displacement loop (MT-DLOOP; 540 bp), with special emphasis on the phylogenetic 
history of four Taiwanese mustelid species: Martes flavigula (Boddaert, 1785), Melogale 
moschata (Gray, 1831), Mustela nivalis L., 1766, and Mustela sibirica Pallas, 1773. 
Maximum likelihood phylogenetic analysis of the combined sequences of the 
mitochondrial genetic loci produced a topology largely congruent with that of previous 
studies at species level. Analyses of intraspecific genetic variations revealed two 
Melogale moschata individuals from Taiwan and Vietnam that showed genetic distances 
comparable to interspecific variations within the mustelid lineages. Furthermore, Mustela 
nivalis, recently discovered in Taiwan, was not as genetically differentiated from other 
continental conspecific individuals as a previous morphological survey suggested. 
Divergence time estimations for the mustelid lineages of Taiwan and the Eurasian 
continent by the Bayesian relaxed-molecular clock approach suggested multiple 
colonization of Taiwan by mustelids from the continent during the Pleistocene, creating a 
hierarchical pattern of endemism based on the differential isolation history of the mustelid 
species in Taiwan. 

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We investigated the microbial conversion of curcumin (1) using endophytic fungi 
associated with the rhizome of Curcuma longa (Zingiberaceae). We found the Diaporthe 
sp., an endophytic filamentous fungus, converts curcumin (1) into four colorless 
derivatrives, namely (3R, 5R)-tetrahydrocurcumin (2), a novel  (3R, 
5S)-hexahydrocurcumin (3) named neohexahydrocurcumin, (3S, 5S)-octahydrocurcumin 
















elegans M<0T^ 1;ThR/ 24Hm6p2dPS= LC50
BEO
J*,Wcf RNA C-26 ^o.:













). ,).$*)')$*)*!$,*$*'*"$'*$ .$ -*)", --
 ). ,).$*)' *)", -- *! . ,$*'*"2 ) ++'$  $,*$*'*"2
 .*'$ .1*,&-)#$. $*. #)*'*"2$)		2(+*-$/(





Fourteen years have passed since the birth of the entire sequence of the Bacillus subtilis 
genome. In this post-genome sequence era of the study of this microorganism, we 
succeeded to construct not a few metabolic networks govern by global transcriptional 
regulators such as CcpA, CodY and TnrA, mainly on the base of the results of 
transcriptome analyses. CcpA, and CodY and TnrA are involved in the regulation of 
carbon and nitrogen metabolisms, respectively. We also performed the comprehensive 
transcriptome analysis of the two-component regulatory systems. In addition, we clarify 
the transcription network regulated by ppGpp (GDT 3’-diphosphate).  The mechanism 
underlying the transcription stringent control in B. subtilis is essentially distinct from that 
of E. coli; ppGpp is not bound to RNA polymerase in B. subtilis to exert stringent control.  
The stringent control of B. subtilis is evoked at the transcription initiation level by 
reciprocal change of the substrate of RNA polymerase, that is, decreasing GTP and 
increasing ATP concentrations which results from the inhibition of IMP dehydrogenase, 
the first enzyme of GTP biosynthesis, and causes the regulation of transcription initiation 
depending on guanine or adenosine at the transcription initiation site. Not only rRNA 
operons but also the genes involved in the synthesis of amino acid and in degradation of 
carbohydrates are under this de novo stringent control. Moreover, the minimal genome 
approach to achieve efficient secretion of extracellular proteins such as cellulase was 
conducted, and succeeded in secretion of nearly 10-times more cellulase. The metabolic 
regulation altered in this minimal genome-microorganism was investigated to identify the 
deletion responsible for this efficient secretion. Furthermore, many genes such as iol 
involved in myo-inositol catabolism and ones encoding cell envelopes, which were found 
by the genome sequence, were elucidated to be useful in white biotechnology of this 
microorganism.

354 02$)0*'0 ( ).*!-.,$)" )..,)-,$+.$*)*).,*' + )$)"*).# 









Bacillus subtilis and Escherichia coli use different strategies to conduct the stringent 
control. In B. subtilis cells, the GTP level decreases and the ATP level increases upon 
stringent response. This reciprocal concentration change of the substrates of RNA 
polymerase affects the transcription initiation rate of certain stringent genes depending on 
the purine species of their transcription initiation sites. DNA microarray analysis implies 
that not only such genes including rrn and ilv-leu encoding ribosomal RNAs and the 
enzymes for the branched-chain amino acids, respectively, but also many genes including 
ones involved in glucose and pyruvate metabolism might be subjected to this stringent 
response. Actually, the ptsGHI and pdhABCD operons encoding the glucose-specific 
phosphoenolpyruvate:sugar phosphotransferase system and the pyruvate dehydrogenase 
complex were found to be negatively regulated upon stringent response as rrn, whereas 
the pycA gene encoding pyruvate carboxylase and the alsSD operon for synthesis of 
acetoin from pyruvate were positively regulated as ilv-leu. The substitution of guanine(s) 
at positions +1(transcription initiation base, +1) and (or) +2 of ptsGHI and at position +1 
of pdhABCD to adenine(s) transformed their negative stringent regulation to the positive 
direction. The initiation bases of transcription of pdhABCD and pycA were newly 
determined.  Then, the promoter sequences of these stringent operons are aligned, 
suggesting that the presence of guanine(s) and adenine(s) at positions +1 and +2 (both or 
either) might be indispensable for the negative and positive stringent responses, 
respectively.  
Furthermore, the sporulation initiation genes which are transcribed by RNA polymerase 
processing H are activated. A main sporulation initiation gene of kinA was induced by 
stringent response. The kinA transcription initiation base, adenine, was responsive for this 
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Bacteria clustering in rhizosphere are exposed to considerable amounts of various 
flavonoids, and, thus, it is conceivable that several bacteria could utilize flavonoid as a 
signaling molecule to detect and adapt to the rhizosphere environment by modulating 
their gene expression via a flavonoid-responsive transcriptional regulator.   
In Bacillus subtilis, LmrA and QdoR (formerly YxaF), paralogous transcriptional 
regulators, repress their regulon comprising the lmrAB operon, the qdoR gene, and the 
qdoI-yxaH operon by binding to their promoter regions.  Because the qdoI gene encodes 
quercetin 2,3-dioxygenase, we presumed that some flavonoids such as quercetin could act 
as the inducer of these repressors.  By the in vitro DNA binding and the in vivo reporter 
experiments, we revealed that the bindings of LmrA and QdoR to their cognate promoter 
regions were effectively inhibited by several flavonoids such as quercetin and fisetin.  
DNA microarray analysis suggested that a transcriptional regulator, YetL, represses the 
yetM gene encoding a putative monooxygenase, and that its repression is relieved by 
certain flavonoids.  By the similar analytical approach as used for LmrA and QdoR, we 
showed that YetL binds to the regulatory regions of the divergently oriented yetL and 
yetM genes to repress their transcription, and the YetL derepressin is induced by 
kaempferol, apigenin, and luteolin.  The DNA microarray analysis also suggested that 
Fur, which regulates about 40 genes involved in the ferric ion uptake, responds to certain 
flavonoids as well as iron depletion, which result in derepression of the Fur regulon.  
The similar in vitro and in vivo analyses using the Fur protein and the promoter region of 
the dhbA operon involved in the synthesis of the siderophore bacillibactin showed that the 
Fur binding to the dhbA promoter region partially released by fisetin, quercetin, and 
luteolin.  The physiological roles of these flavonoid-responsive regulatory networks are 
also discussed. 
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Within-species genetic diversity of the sable Martes zibellina (Carnivora, Mustelidae) 
was evaluated for populations in Russian Far East and Hokkadio by using nucleotide 
sequences of the mitochondrial NADH dehydrogenase subunit 2 gene (976 base pairs). 
Assessment of the genetic variations of the sables demonstrated that populations in the 
southern Primorsky territory in Russian Far East harbors high genetic diversity. We 
interpreted such a high genetic variation in the Primorsky territory as an effect of refugia 
in the Pleistocene period, secondary admixture, or recent massive human-mediated 
introductions. Molecular phylogenetic (Maximum likelihood and Bayesian inference 
approaches) and network (Median joining method) analyses recovered the monophyly of 
the sables originated from Hokkaido. Bayesian-relaxed molecular dating approach 
estimated the date for migration of sables into Hokkaido to be 0.10-0.27 million years 
before present. Considering that Hokkaido was not connected to the other parts of the 
Japanese islands but to Eurasian continent in the Late Pleistocene and that sables are not 
found on the Japanese islands other than Hokkaido, Late Pleistocene was supposed to be 
the plausible epoch for the establishment of the sables in Hokkaido. Lower genetic 
diversity of the sables in Hokkaido observed in this study was probably caused by the 
founder effect on the island or excessive hunting by humans for fur industry.
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Genetic status and the origin of the sable Martes zibellina (Carnivora, Mustelidae) in 
Hokkaido was evaluated by comparing the genetic diversity of populations in Russian Far 
East and Hokkadio, using nucleotide sequences of the mitochondrial NADH 
dehydrogenase subunit 2 gene (976 base pairs). Molecular phylogenetic (Maximum 
likelihood and Bayesian inference approaches) and network (Median joining method) 
analyses recovered the monophyly of the sables originated from Hokkaido. 
Bayesian-relaxed molecular clock dating approach estimated the date for the migration of 
sables into Hokkaido to lie between 0.10 and 0.27 million years before present. Taking 
into account the geological evidence that Hokkaido was not connected to the other 
Japanese islands but to Eurasian continent in the Late Pleistocene period and that the 
sables have not been found on the Japanese islands other than Hokkaido, the Late 
 54
Pleistocene period was supposed to be the most plausible epoch for the establishment of 
the sable in Hokkaido. Lower genetic diversity of the Hokkaido population of the sable 
observed in this study was probably caused by the founder effect in the establishment of 
the sable population on the island or excessive hunting by humans for fur industry. We 
further discuss the genetic diversity of populations in Russian Far East and mammalian 
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